Performance comparison of a co-crystal of carbamazepine with marketed product.
The carbamazepine: saccharin co-crystal (1) was studied in terms of a series of attributes, including suitability for multi-gram scale-up, propensity for crystal polymorphism, physical stability, in vitro dissolution and oral bioavailability, with the goal of comparing 1 with the marketed form of carbamazepine (Tegretol). Preparation of 1 was achieved on a 30g scale with a conventional cooling crystallization process from alcohol solution without seeding. The compound is not overtly polymorphic. This finding is in contrast to the form diversity of pure carbamazepine, which has four known polymorphs and a host of solvates, including a dihydrate, which is the stable form in the presence of water. Physical and chemical stability of the co-crystal is also shown to be quantitatively similar to the pure drug in the marketed product (Tegretol). Finally, comparison of oral bioavailability of 1 with Tegretol tablets in dogs shows the co-crystal to be a viable alternative to the anhydrous polymorph in formulated solid oral products. The balance of properties and performance of 1 as a model co-crystal is discussed.